DIALOG (R) File 351:Derwent WPI 

(c) 2002 Thomson Derwent. All rts . reserv. 



011227707 
WPI Acc No: 
XRAM Acc No: 
XRPX Acc No: 



** Image available** 
1997-205610/199719 
C97-066110 
N97-169682 



Semiconductor substrate fabrication - involves forming porous silicon© 
layer and large porosity layer on substrate surface, and ion implanting 

Patent Assignee: CANON KK (CANO ); SAKAGUCHI K (SAKA-I); SATO N (SATO-I); 

YONEHARA T (YONE-I) 
Inventor: SAKAGUCHI K; SATO N; YONEHARA T; KOMEHARA T; SADO N 
Number of Countries: 013 Number of Patents: 013 
Patent Family: 



Patent No 


Kind 


Date 


Applicat No 


Kind 


Date 


Week 


EP 


767486 


A2 


19970409 


EP 


96307306 


A 


19961007 


199719 B 


CA 


2187269 


A 


19970407 


CA 


2187269 


A 


19961007 


199732 


JP 


9162090 


A 


19970620 


JP 


96264386 


A 


.19961004 


199735 


EP 


767486 


A3 


19971229 


EP 


96307306 


A 


19961007 


199818 


KR 


97023666 


A 


19970530 


KR 


9644046 


A 


19961005 


199823 


TW 


330307 


A 


19980421 


TW 


96112209 


A 


19961005 


199839 


US 


5854123 


A 


19981229 


US 


96729722 


A 


19961007 


199908 


SG 


63669 


Al 


19990330 


SG 


9610806 


A 


19961007 


199932 


CA 


2187269 


C 


20010508 


CA 


2187269 


A 


19961007 


200129 


US 


6246068 


Bl 


20010612 


US 


96729722 


A 


19961007 


200135 










US 


98212432 


A 


19981216 




CN 


1159071 


A 


19970910 


CN 


96121054 


A 


19961004 


200141 


US 


20010019153 


Al 


20010906 


US 


1 96729722 


A 


19961007 


200154 










US 


98212432 


A 


19981216 












US 


2000734667 


A 


20001213 




KR 


291501 


B 


20011024 


KR 


9644046 


A 


19961005 


200236 



Priority Applications (No Type Date): JP 96264386 A 19961004; JP 95260100 A 
19951006 

Cited Patents: No-SR.Pub; 3-Jnl.Ref; EP 553859; EP 584777; EP 618624; GB 

2211991; JP 7079016; JP 7302889; US 5374564; WO 9209104 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
EP 767486 A2 E 38 H01L-021/20 

Designated States (Regional) : DE FR GB IT NL SE 



CA 2187269 A 

JP 9162090 A 

EP 767486 A3 

KR 97023666 A 

TW 330307 A 

US 5854123 A 

SG 63669 Al 

CA 2187269 . C I 

US 6246068 Bl 

CN 1159071 A 
US 20010019153 Al 



KR 291501 



H01L-021/70 
27 H01L-021/02 
H01L-021/20 
H01L-021/20 
H01L-021/20 
H01L-021/76 
H01L-021/20 
H01L-021/70 
H01L-047/00 

H01L-021/02 
H01L-027/12 



H01L-021/20 



Div ex application US 96729722 
Div ex patent US 5854123 

Div ex application US 96729722 
Div ex application US 98212432 
Div ex patent US 5854123 
Div ex patent US 6246068 
Previous Publ . patent KR 97023666 



Abstract (Basic) : EP 767486 A 

A semiconductor substrate is mfd. by forming a porous Si layer on 
at least the surface of an Si substrate, and forming a large porosity 
layer at a constant depth from a surface of the porous Si in the porous 
Si layer. 

Also claimed is the substrate produced, and the prodn. of an EL 
element, IC or other electronic device using the substrate. 
USE - In SOI fabrication techniques. 

ADVANTAGE - A high quality substrate can be mfd. with high 
reproducibility with excellent flatness, and with reduced cost. 
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^FLUSi H&PlzXa ->'f -< <9*§><.^?L*Si»B44$-» 

^?L«Si*42±(C^7L«# 
tSASi«435:Xtf ^df- vA-'^ft$-^T»)fiLT*J < . 
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la** i ] s i mi&niuu, , «nes i s*<o 
oyf a mmf&x&t tut* z t itimtt**** 

S i flfc-jgOftlHRS* t -> X <f * V S-SA-*- £ -f * 

S iJIMB(^$?UM *XKt**MttMHMtX 
k t, 1 D^'iMM2 *tti3 izBtt 

■ttxsk . mm itebti&mz-* -wk^o^ < 

<Kk% o«Uf S i JITties i 20WMI-*- 4 

jMxs&rr *a*fl3 tcE«<o^»««^)Kj»r 
£. 

mm 6 ] ijie#«iSJi. sues i 

-rs c t izx^xaz^tumm 5 tfeaww* 

[n** 7 1 m&Hixsii. srie s i &m*<r>?k 
immi nE#mj.mt. fines is****)** 

k tcJ: *>XtiZ%i>tiZ1ltm3 icEtt 
1 0 ] 1}§3&7Lfffl<i. JUttftS i 

[tt*« i i ] mft&fL*m. u fr* im 

imm 1 2 ] mmznnmu. wuMttmm 
toxb h mm 3 tcfB«<o^a«*»*o«jt*ac. 
(it** 1 3 ] m&ftSfMi. s i m*x'f>zm$ 

(M$fl 1 4 ] S?i2£ftSfttd. 0 £fc-ttl>£ffiK 

Kits i Aw** s i &OTfc«n*fl5KGfta¥fl 

[||*fl 1 5 ] M3S«££«rC*>S 

mm 1 6 j frieaso^iy^ieii. an 



turn 5 £i&<vmtm&)mw>m. 

inm 1 7 i MUHnaatifc. iwiesa****) 

tUT^JSl 8 ) KTE^TLSrs i H&Xftli. 7 vB. 
7 7SK7;k3-^»aiWfc***<^^< k t>k'*>£> 

t- H7 7RCT^3-rt<*>ai6<bJc«*<^^< k t 

£*6*-*»mLfcMMk. wrtifrtm^xm 
WKaaxv+yrx'tiZKbiihtiimi nzsan 

inm 1 9 1 i?ia^fL«s i m^xmzm^x . w 

•titsm i 7twie«<^«ids*w»jt^. 
[it«ja2 o ] MiB^aftsaaisu. **«:*ti« 

inm2 1 ] ms.sis.msitjomt. uies i x 

II. !*IE£fcllfc**28cao. 1»iS2ttOiJ$»*«:1B 
as i Sft?)iaiEfcl>*#?lBS i WcftSO^^iil 

i&m2 2 ] mtftmxmnmz^ lines i m&> 

mSizStb ItSHM S i «OftffitWa^^?LR*S: 
t-?T>f^V&itAL. Wia^LffS i flatters??* 

j-^rtam^ 5 iz&VLcvmitm&w&im. 
imm2 3 1 «5E*?L«fla:stt» Rttflaafc «fc -> 

m, 

H FfcfSk 7^3 -^fc «aHMKT*J i **>*i*iir«i 

[»*JB 2 5 ] KBEiSttoi/T * flmiSl*. «IS 
«L«ftIW)Bfc. Wft^OSaafJKtSiiCk 
Ki -> X H Z It 5 if 1 l:fe«OiNI»«(*cD»Jt* 

m. 

[1*^182 6 ] Si S««0*B5flt#fL»S i J!#*> 

0 . iiJie^n.Ks i jb*t\ frie^?Lff s i nmmfr 

i k zmt*z>!mm&. - 
mm2 7 } ffite£?iss i mtxmtzn&Mis 
» *^o. fries i sitfcmBtt&Lfts i a^bb 
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[00013 

it. M^nW&Vm*. s i 2*±a«ttft{te 

[0002] 

it. Si *V -f^a^- (SOI)ftfgtL 

i reran* i *« <o«&a* s o i mm 
$x^&. -pvbi». so i awMww-sctr. 
2. ttl*diilttaWi-c»& > 

4. ?x/nfiiWC&«. 

5. 7-/f-7?7-£B6itT&*. 

IS, 

LV*. Special Issue: "Single-crystal silicon on no 
n-single-crystal insulators"; edited by G.W.Culle 
n, Journal of Crystal Growth, voluae 63, no 3. pp 
429—590 (1983). 

[0003] ZZ&iZtZ&WXti. SOI#. 

MO S F E TO»aft. fifl«lftfl:*lt8K-£3ftt 
LT^<CO«rS*^?tlTV^ (IEEE SO! conference 
1994) . S0'IffitfrfflV)ej:jR7OTS(;iett 
Mifitbh^iX. *Vl#S i ?XA_h£S?£#£-tSiS 

fc£*>tfT. A';|/?S i±<OMOSFET. ICKJt*. 

tOO 04 3 fc^Tfc^a^SMOSFETIiJIBiWj 

MO S F E TOMRE ( V t h ) liHMttCfi*-* * 
^<0*tt»«ff(cj: *)m$tihtf> SO I * jflnfc 
^£2£S (FD ; Fully Depleted) MOSFET<7)*S 
£tzli22fl/5tfS0 I nmmnimit'SiilZbl.z*: 

*fc*t>KIS. soiJW^HttflKiMfiTivfc. 
[0005J ft*W*rej:*>?/ H Zli S i 

A s«^4!rawre±Cxe?*S'*/i«ji$ L 

[00 06 J L*>L. tt.i&>*m*&mt. B5fiiT\ « 



JS< . ±ffi«Oxys*<f^r§ & S i *XA_hfc. ft£ 

[0007J soiosc^fc. SOI«*<0»j«t: 
WMBtttl 9 7 0*ft«S*><s»«X,T'*>r»*:. fcflKc 

*mrct>iV7T j rmnuzm&s i *^ 

?Oxe?*S<*A'jftJW-*ft& (SOS : Sapphire o 
n Silicon ) #?L»S i OKfcfc J: 
J:0SOIflBt*m-f4^(FlPOS :FullyIso 
latlon by Porous Oxidized Silicon) . 

[0008] fi po s£te. pas i w&&m&m 

izmsimiyahyjxy&x. (4v-f«!. j.Cr 
ystal Growth, vol 63. 547(1983) ). tL<Ji. It? 

ffii 9 S i RSrHtrJ: 5fc:HFgS+^»ffi^t«&tCJ: 
0P1S i mv)**$>1\M{tlKff)*>. flafflHfcfcJ: 

it. mztix^&s omit. T'^xxmoiuz 

10009] mM*>r£Kmt. K. IzuMitioTtt 
*>T«&?*UtSIH0X kPWf*lft*J6T**. Si->X 
'McSaH^fclO^-MO 18 /«» g*i£AL.fc<0*>. 
T^a> • BSBSSfflft+Tl 3 2 OiCSfiOSiSTrx 
-/H*. ton*. -<^VctA<^»?Re (Rp) C 
«3**«S*«*^^3*UfcIMM:*>#S i fc» 
6LTlM:SiJftWft*Sfi4. -eoR, RftSilo 
±*OBS4 # v&Afc: J; 0 Ttfry r Ait L£ S i J| 
iWMMfcl/C. *ISiftSi«fc^. fuBOS i*4» 

■*a*»4xiO"/ci*«5Ste'*- IZtX. 10» /«' 

s i flioHff, ass i lanm&^momxt ixo 

il. «*a*B«tS iJB (B0X:Burried Oxide )Ojg 
WiWK«>fllciaiHSfiTv^. J9rSoKJ5«^«iBS i 

Wis ^n^TD-t^t«t5^fli^?afi$ rl ^|su > 
[00103 BOXJUcttM-fTkUtffttHMk 

»S<*«OISO D - 9 iz J: 0 t> U IX 
Lto. 

[00113 S IMOX^^ygEAJi. »»o 
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*ix, **v^i. v-j*zmrcm>tiit: 

*xv\*fcfciB1H!:fc:ffi>. ttABtffl«tti*3WB£$ 

J: i^'J7 r<o&£fc i^iSlH** J: "3 y £ 
Tfc*.5,:fc* t f&*3iiT^*. slMOX?Htl32 
oict up s i**#rD-fc^-cJia»ffi«Lt'i»«a 

tooi2] ifc. ±E<oi?i«aw)SOi^R* 
if-. SOiaja*^**2r83«ai*8ttm^. i 

1. mizxiwgut 

2. mrjxvxy+yrizx&nmfc 

3. aHRx-y*v/£J:SiflMt 

[00 133 1 OWa-C1i^-fc?l«fl:tii iliW 

[00 14] 2<nnmt. hhfri*>\<r)nm?\~~3 
■y+yrir. mmomtxtmfcti. znnmx 

H«flWMB£±l OnmimiZTZ hZttm&ZtlX 
bttbt:it>tzmfr±tz&£V&jS.iitiX Li 5 . 

[ o o 1 5 ] x y *>7mkM&mifmxx\wz*> 

ran ?n,i, y *;^MttqE££iSttJl£%* 

3IAt> S&3 tlX i . $ h ttJUxffttmitZtiX: 
i*&Mtt^m9<W±tZitmiX. TvXix.-,* 



[00 16] 3W^li. *£>*»ty*tBMfc-r*£fctc 
aURx-y^y^l8^JWJ|«$ro< oa<CTft<3S8r? 
**. Witf. p-Stt±£tfoy£ioiVctffcU:*>a 
«fc*A,*fp* -SiOfWfc p- S i co«l*:xtr**y 

tmm<r>mMZirLx. X2<?>mtto f )-£t*t 

TtK. *«8L p- «coaW?Xvf->^T. P+fIS: 
Maszara OfR&CPU*. 

[0017] aHRxyf-y^li^-^rSllBMtt^i: $ 
• xyf-v^tfcoaHlij&Wvtf:*). 

100 nmfcV^J:3*«»SOIJi<0£«fciSO 

■c. warn:** 

fcftSOIflOlftJIttrtlV* 
■ IM»«Jrt1iaft9f£t>»tas i ?x/\J; 9£* 
^C0(5ia^*»i>i (C.Harendt.et.at..J.EIect.Mater.V 
ol.20.267(1991) . H.Baimgart.et.al., Extended Abstr 
act of ECS 1st International Synposiui of Wafer Bo 
nding,pp-733(1991), C.E.Hunt, Extended Abstract of 
ECS 1st International Syiposiua of Wafer Bonding, p 

p-6%(1991) ) . ifc, a«x-/^y/oa«ffi±^n 

m<£k*<mLx^h. itztf->x. 

Srl6l±§-»*-S^A(i»ffl<Oxt^^->-v/p^$-4f-,^ 

>r<o&8i&i&;itLXLio. -rt£*>*>. 
lijmx-h 

[00 18] 

ai^JI&SrliO^i^SOItWSbfc. Clixlcou 

tmtlXmm (06 (a) ) . ^?LK«6 2<0±(; 
#«UHUSftS i «6 3 txt^4fyir^J«ft (06 
(b) ) S*fc|ft. Kfl:SiJf*4rLT$ftSft64fc 

aSO-g-^S (06 (c) ) . S i 3£*6 1 i-KBHJ: 0 
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62ism^iti (36 (d) ) . aajs-^^LBs 

i62liKOH. HF + HjOj^r^aHRX-y-fy^a 
\,zS.*)Xy+y?LTK&+h (06 (d) ) . Z<7>b 
£ . ^?L»S i WW S i (l*£?UMt«flS i ) 
Jtttx^-f >/^aHflit* 1 07rat-HHcK<T$ 
SOT. fcfca>ti^lLbtt£*Lfc#2t?Llf#i&& 
S i«*rHJ?£»fc'*t&,rfc*<. £fc£*0±C:« 

SO I <nim®-mt*\:9* : s*)VfSL%ftiizmi&8. 
-?lt*>*i£. xtr**i^;Pi£g{iafc4^*7o-fc* 

&£ttlli* *<r)*3-miMtlH0 0nm±2%m 
#38S3*l.T04. xlf^^-/^Sifli<OJSfl 
fti&#?3. 5X1 0 J /cm«7!(^$^. 
[0019] S£*<0^ffiT<±x-y-?->rwSRtt{i^tt 

1 8 ox;mK<o»«ui*nij|gx'i>ic fctfmwftxn 

3*Jg£S*>. K9£*>£#tBtc£tS2W! (Void) 
»8&«^fc:ifc^<x y?->^Tli07lffS i±(c 

CO 0 20) #7*Kft£3it£36S»ttgflci: 

tea. HRiai. -e^oigftaisoitfWHt*^. nut 

dfcCfcoffcO. jut, s iJBS-ltaLTt. fkStt 

[0021 J LfrlKctft,. ftS9£*>-t*-£J8v">£¥*fc 
8*11, iiJit2tfc£)^x/\£#gifc -f-^ptlttll 

ij^t'^SMbwia • x oaaticNt* 

HTML S«W>*i&Wi. *«H«SL ^-tt$^>lcll 

[00 22 J £Ol5'MS9£ir«6fci3V»TiB»3ii 
4*l«W|ctW«fl-r**ife*. *aj«All. ifcfclg 
SSL* (»«¥07-04 544 1-9) . COJSIi. 
tt£L££?LKS i £fflvi*|&9&*3£fcx 

TB7tJBnTIMW4. 



[0023 j siSfmaftB»*$iiJMi:L?. * 

?L«Si*7 2 (07 (a) ) «RALfc«>*. -ttf)_t 
fc4i».&Si*7 3£*&£L (07(b)). Z<r>m 
AS i «t» 1 COS I *fcfcJ18to3«£*fcS* S i 
»*74<0±ffifc*ieiW£*LTfiSO£i?tfS (07 
(c) ) . I Oft. fUM 7 2 T* 9 £irt*Tt -)ia 

£^Sil7 2*WWC|fcS-r*£i:tcj:r). SO 
o^tftx z gjjirt i . »>xy\j8fflfc^?LjfjBj. 

J: 3 fci<0 »>xy\JSffi£§^Lff 
Jl£fttt3-t. *JL«SiC*SpcoSfc£L*Si-tf;t 

a. aso^-^^x/^tiigiiiftiv^auafro 

7 4 fc» i MwattCi o . 

[00 241 V*2M,£?LJ|S i M7 2<9» 

tSWSJSE^-Ko^r -r (porosity) izX 

^11^7<o¥#fc#;c.TJ|^. &9£b 
[0025] Uft»L«nP6. ^?L»S i <0^ni/-f a 

tbizmxtfmxzti. >fx>\<Dso**i»*-r*^». e 

tllxe^^^;pJHfc:^7-5'^*^IAS^i. it? 
y y -f >*<»A ?ii*J:dlc5r* s ^ fc'coPia^ 
[0026] ^xyNcofflfcSEfi-l*!. L . *¥*I6J 
T**fc*>. »7X/Nc753a#^zJ:oT{l. +7m\im 

»OJ: 3 * Lao^tlllfilTJO/f AJr+iHc 

[ 0 0 2 7 ] it:, aS0^ir«i:tB<^*5l«*^fL«S 
<.^frtt-A { #4-*-S«£. ftSO^-tf-ffiT^^O^xyN** 
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[0028] \>^h<o^miza^xi>. msum 

S i t*<Ar9S ix?*;^ii|*oJtaH-#T&v**£ 
^3S*tt><64. ft£SOI«<Oft»IOT#l OOnm 

[0 0 29] SOI^ffiH-fi^fctTJi, ft 
m*5-21 1 1 28<§- (USP5, 374, 564) 
a<B9inLTUl>;fir&6**>*. CO^iWSAS i 3S* 
fcS«fM*y*fT*?ji*, *«AS igfcfc 

3d*«f*£K *LT. «ttfc. IM$ASi 

*y £J7^ii*#Jli-f SOT\ S O I *<0¥Stt#&< 

[0030] z<ot:*). sbKtf+bteso i m$n® 
&x<m*i>bbi>iz. nmz^x/\ffmwfm^ 

1 0 0 3 1 ] tli, #5*Cft***l45!eaBitt**± 

flWC**^. ^<9*SA«ti&*«#AfrT'&i> 
CttAo-CfcO. Si«£*i*LTi>. SIR: 
*«A»i?S*>ft*v>. 

[ 0 0 3 2 ] fc .1 ftiSiWaHWi. 
LT Lfl^ttAtt**r*JHSAJI*lllfciT*83fi 

[0033] z^izm&m&m^tiu. mmmm 

[00 34] ^fc*>, JNtffS iWSAS iflj. 



*«9£fi6<o£v tUMBifel £»:*$itS J> * i K*+tt 
[0035]-*. MMfc¥8ffc4>?'t<f ^«|fcttft 

Sir j) 6. 

[0036]?4>fcl, SiSftJiCGaAsg^^Hj 

(itfiA&WK , t'U xizm-th z b lilMTCBi 
[0 03 7] Sfc. 8f^)S^7^ 

LfcfcOSftfc l/C<D$£tt, MHtfcKIt*. L*» 
U SWT, flMnftft#{K< . 

^BSR^xyslif^SiKrifoiBIH^t * . 

[0038] zoxottzbfrb. msv. mwm& 

t>ffi< . *WR*?xj\tHmT'* l S i *>xj\±!z % it 
{ 0 0 3 9 ] t fc. iSWlflS i Ii7 * h * * nr 
#?L»S i OflB&i s S i +(c-S-^$^i^«!fiK0^>f 

rip. n) taK»c«k->T^$<s^i. p^-<ro 

ff*<10' 8 /cB»feU:*\ 10«VcrfiaTT*4*»T. *?15? 

s i m&\i±$ < 2micime>tii. 
[0040] mm&zit. zw&m&tti&mw. 

*t»t*iti«iu^. mttismntzit: 
$>nmm%izit'<& t . ?us^ai»jaT-c?L*Kt. 1 

< . ifai/f ^ 1 5 0 %irffl;t £ 

fc. /^S i tcOfg^^SWh-ti 0-»t>*9. (W 
0-«S«) *»*>S^?LB±fc*»AS i «5rxt 
^*x+/l'*ftLJt 5 fr5i:xe^^^>US i »tc 

tibtcb'Vftmtfh^tz. -fiX\ %mfAbLX^L 

fzwi^Kmn^mm^b Lxwmr* saota*. 

S F E T^Jr^-f^. i t #S£*lTVifc. 
[004 1] 
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[0042] &±cofm*meti>t:ir>. *mmm 
mmmmi. s i mnmrnizzuns mm 

Tins i m o . mss i mes^ff s i jb<o 

[00433 *»9!tf>¥i«*»*l::.»:*Uf. fc|*.tfP+ 

- s i moLizm&ztifcziifts ioxi tmm 

* \>mm.<^mM s i M+*zm*&tjz t i*. h u 
xmwl, 9? •^^m<mx^'imx%h. t* 

mm.®R<m&*Em$im(?)i.ntzm-zm t *i 
mt*inp**)T%<. msmmtzittvrzfmzm 

I o o 4 4 ] it: . *3S<$l?)¥3K*£fte ifitf . >f * 
>aLA^fg*fil^aaiSt£^Offi3tf>£?l* 
JB#0j£$*t£. *>3&>££?L«*li» 7lg*<ftl0nm 
WTfc'hS < T> $or#X4»*>g£» 1 0 nmfrfltf. 

MNi. MX-ifi20umtXTbn^X'%hV)X'#W3 

<9*7 4A>?-bVX9mthit* Kfflkl 0nm£l 

[00453 ¥#ft**08&:frifc£- tfl* 

t*. •«:*>*>. s 

i mzzKiuti. fries i «*o**< t tame. 

i «+t--KDi'x 4 VrX* W^JLfiS i Jl£rfiTie£?lW 

aMftTB&t & /f ■< Jim 

iSfc$-W£::fcs-#afc-r£. away* 
t * mm&iMit. *e»?Ljrs i mz-^nmim 

£i>r>X<1*y$ 8At 1 4 * yf&JMTtS ZKcbh. 
IZktfTth. Z<r>b$. WE-f*vli. * 

■c# mmmi t iwtthn&RMmM&m **t * 



iVH>. HBXiKayf- <rJHH£EHaflt£. tl 

0*£v>£?lffS i*T1iiES ia£tt£2o(=:&«tS 
4HCSt*t*fcVV.*. WESiS 

#*&J®lt*.: b . «?ES i «flc$r*tf>fiffifc:£iS* 
1ifolzW£t(>Zb. mis i «tt£-e<0fifl5fcSfi* 

* £ b iz J: o TJ3£=5r*>ftS t vu \ 

[0046] ^ct. m&t&Lnm\t. h«as i . 

S i 3£*. &9£bi*-$*ffiK»ftS i mifihh S i s 

m-kts^m^V^miMTtiZKchtii k vh\ 
[0047J iit, fraii9fe^?L»fliiStt. WIBS 

tflSli. frlES»»** t 2tti>0, »HB2ttW3d«l 

eizkix-sz. ttz. mgftmxmcotkiz. mis 
i mcr^m^stn l^mss i M<omiznm& 

&xm*irthzttT'$i. «ne^?LS-ftiis«. 

HTCtoZttbtlhtW. 

[0048] Ztz. «rGKdfn^7--fJ|»dLceii. I? 

[0049] ±ie^ffiT^K$nf>: S i-£ftl28S£?l 
ttWlttf 3 ; t (c J: *)WS i LTWf Wit* 
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[0050] **^Ni*«*OlEa^t i^lf, 
«IRttJ:<3Hfl**£B*-r£,:k 

[0051] *mmm*w<rmft}rmtz}:tiu , 
fell** a*^o%^<tti807a5*a^?L 

i>fc£ 9£< :;r, ^Dy*f-fO»v^ 
mx$&. 

I o o 5 2 ] a*. tfcfc&rcaw^fl.irs i *na3 

J: Oif^S i £ftk k j&WC**. 

«L«S i ®3&<r)$iW 3 m&i<*-HtT}>tL\imB 1 1 L 

tubs 9MSiaMl&+imi&t£MliLt:WUk 
S i «#x 9 f- V^SftTRJ^Hfc&^frf^k** 

10 0 5 3] »JK L£ S i SfldiBWL*:£ 

fLK5-^*H*-f, ffil*£7LlMtttJ|Si 

£k£J: 9 . *$nfl<r)S i£{*k LTWWHT&i k* { 

HTflgt-fti. j^. c<os i &m53&&.mz®m^*it 

t TFSSLX'hWm? h £ k A«rigT-*>5 . 

[0054]$ &c*anfc:£*uf. fttonm^bit 



kbc?>iiR#3*vti>*rt;¥>, S i SWcojaiBir^t: 

biz**). 2&(r>9li')iit*t&#zmizi&(os i£ 
(**£«*-f*£k;fi*T&Stf'3T\ Xg£ffl»U 
tt*|6Lt**£fc#-C*S. fcfc*/,. 4HI«ifcS i 
Sttilfff Iff * £ k *^tg-C* 4 . 
[0055] ggfftfcftfVC. * 

fcaWfqWBHWMLT, **>*S6*>*>i*iSttJBi 

[0056] *»?Hi. <3ta»tt»*) ±fc 

^HWMMWWMUSiT. £jfttt. %-tt, Sift 

[ o o 5 7 ] i^:, s o i «Bto*ffl«*« 

B»tfl«-r*l»st» fSfflfrSOS*. S I MOXO 

[0058] *#3!fc XtM % #ft«S i _k£*§fitt<0 

R^m&itsmmKmtmx'*. z^izzco^m 

±tZ#lRiZZt1fsimTf>*) . ±%18mAX*>Zto 

[ 0 0 5 9 ] 3 *«niWUIS i Ji<0SJ}*li. 

«t0tTd£kti7«8k*«.. 
[0060] 

wzzuzmz&nMmktm&thcibX'iMiit: 
$iz*%m&zmtzmm-&t><7>x't>b. 

[006 1 ] WW S i Mz^) VA'&m&J 
AL. *5fta*lnii4kitA$^t««tia[Sjftnin- 
SI 0 nmOtt/JvOr2)H(iiicro-cavity)**MO I6 MO n 

/atbnmteciB&ztihzkifimtiztixKh (mi 

{f. A. Van Veen. C. C. Griffioen. and J. H. Evans, 
Hat. Res. Soc. Synp. Proc. 107 (1988. HaterialRe 
s. Soc. Pittsburgh. Pennsylvania) p. 449.). fijfili 

[0 06 2] V. RainerikS. U. Caq>isano li. rttl,? 
S i MzH e -f ^y?:aA. WmLXMiSLlStit&m 

*LBWfc»a^*Lfc. szmmtwRmzm 
fts*iT*«>a»iM:si«»«Lfc. f**>t». s 
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OI im£&!8X$&ZI:Z1BmiZ (V. Raineri.and 
S. U. Canpisano. Appl. Phys. Lett. 66 (1995) p. 3 
654) . L*l&*6. 1&t>f>imx1i8SS iMbm 

*&xt> *) . wrm\z s o i m&i&&+ 1 z t vx- 

&Xlz#m*blX. ZtibSMBfrBh. 

Si+2HF+ (2-n) e* 
SiF, + 2HF ->• SiF 4 
S i F 4 +2HF - H 2 S i 

S i+4HF + (4-A) e 4 
S i F, +2HF -» H 2 S i 
ZZX\ e* ftjtfe" li*il«UEJLk*T**l,T 
nfcJtfAii-HvmSi laWSAW 
SfcftK#5?&iE7l<OftTJ>'K n>2i£liA>4£ 
*^#^;?ri£ifr&t:£?l»S i tfmtZtil b L 

[0065] &±<?)Zbfrt>. mofftt-TSPSSi 
U*JUM:3*i*a'. NfiSittWUHfcSiiSrvi. £ 
VZTUUUziM&mmi&mti* V*#iz£ ~>X 

m.ztix»z <jw. **. vr- 

Mm¥&fflm$m%. vol.79, SSD79-9549(19T9) ) . 
(K.lnai.Solid-SUte Electronics, vol.24. 159(198 

0) . 

[ 0 0 6 6 ] L*>U B«SN£S i XhtlM^Mit 
SflSfcZtfBft&aO (R.P.HolBstroa and J.Y.Chi. A 
PPl. Phys. Lett., vol.42. 386(1983) ) . PS. NgO 

mtzztzhb-r, ziutitzmxtimzBxzb 
m&x't>h. 

[0067] #?L«S i tiS i SftS-H F>S?atpT»ffi 
iW. (Anodization ) VIZ fcfc«k m&t&Z b tfX 
jHUtWilfr* - 10 nxgJ££>iEg<7>fL#10-> 

-io ms«onas!T , MyC^!K^ vwj: ? %ma& 

ITV>S. **>«*li. *£AS itf>»*2. 3 3g/c 
■^itAT. H F 5 0-20 XKSMfc? 
0. VSteftiftftd^C bXl. 1-0. 6g/cn' 
WMcKfcStffci tfoi/r 

* i t mmxt> h. z<nxo izzTin s i 

1) ^hf>r. m&mitmztixho . mistook. 

&Mt*SftS i 1**2X9* is* fr&L&ZthZb i>«T 
ttCA4. fcfc'l. 1 OOCCULhTli. ftSBOTKOW 

S lJ|«>xe?#i<*/HftJtCtt. ^ffiilt 
^x-v/UfcH. 75X7CVD. SffCVDS, ftC 



C0063] ^JlBSiliUhl 1 r^fcJ:-5T195 

6mz*m*<7yv/m&m3&kmzti\ rr&asto: 

(A.llhlir, Bell Syst.Tech.J.. vol.35. 333(1956) 
) . £?L«S i LiS i »*SrHF«S4T»a^t (A 
nodization ) -flZbtZi OJBftTi ,1 h#T£ £ . 
^tfSSttlWHfcjfclCftttSS itf>»j*KJ6*»fa 
U HF»»*ws i ^RttRJCfcliOltfiSrcfc 
9. **>RJBi s <K4>«fc-?-C*>*fc«£l/0>* (T.»7 
-ftfi.J.Electrochea.Soc.. vol.127. 476(1980)) . 
[0064] 

— SiF, +2H* +ne- 



SiF, + 4H* +Ae- 

Ztfimbztixm. u»u *>&*»t*>fiaiwfc* 
wrmizj; vttMm<nmiz&wtihmmzm& 

[00 68] iJt, zimmttmeuztMosm* 

[0069] £?LSS i 0«fi»95*«Ji^nx-T ^ tj: 
VWsbifi, 'WtSiXrjbm^bZi.btil. t:b 

[0070] *!6Bflli±EL^ J: •? ^IHfL«Ji«*»<0«iB 
bX'±£lt:Zt?i%Wiazmizm£ti>{,<r)X't> 

[0071] ft il/. a«o3 

b i> 1 a<07c3Rt^n.fl«rt(ctS»»S$- to x o lz 

'J^^5FLS*^« S h.T V . JH^i.qgit b Z 
7 0 0 n m#ifiO«[^T*0»3BS**«?lf2SilJt. 
[0072]? £l;:iiA&ft*»*yf, ^ yjiAcoift 

[0073] z<mimmm\z^s^maynmx^ 

S i OTLStCifv^ttlKIBjft LT ft < C t tz «fc "3 ^ 



f 
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xotz^ti. §ammn. Ji-yiZKUtizmmzna 
[00743 mmmi&Kmzmiitt: 

h. 

[0 0 7 5] XviV=f<oy*.%\M*\i.. W^mn 

[0076] 2*l«s i ±tz'j?z< t b-mmzwsi 

%<bi> lW<0fc*&miL9Mftlzmm%i>r>X 
o\,z4*y&X-tbt. &XZtitzm<r>Xu ! JT-<im 

*>, mtzmmzDzmit:*) . sfejassruoot 

#2-?K*J»t&wi:#<TS*. 

[ o o 7 7 j m *yaA3ii*0<oiigra£-f-#fcjso 

->X#)-lZftn?llb#X' £*. 

[ o o 7 8 ] 4fc , 4 *y&\mmm,z$im-#tL 
mzizi,. ^MMsmmimuafif^si tit 

[0079]? h\izmnitzmi^m^mttim. 

#T'3S. BffLfc^TLffS i *»*L*:S i£ 
mmt/ZTMS i «R*L. #lgftS 1 J|£tt£U 
fftf##x. #J:tr. SSR<o3^£<i:i im 

i: **T * 4 1 omNfrmWMifiWBXh 

4. 4fc s Si«»(c*FUlSi«t»L<:44. 

1 0 0 8 0 1 ttmizxtm. iwf&afttfmFLffJi 



[0081] fl^J»9£*>tf2«*tf>f**iS 

S i X*coWffii#t:±ffi4: U 

*»«S*tHi»ft: l ftws i «fta&»*>fl*t*c: fctf? 

*Lfcti. Stf S i £*fc LtSWm^&Ct^lgT 

[0082] jmwkbLXtt* WitfSiSfr, si 
SfttXfcS mfc0j*Usfc». (Silica « 

[ 0 0 8 3 ] S i £ft±<0£?l»S i 
Rii. 9iLttft9HMWUkS i » GaAs, I n Pfc 
**>fc£1IMP***>«L ftX!tlI*£*Sxff 

comutemizmfstztix^iz: b#£m:\±+j:< , ^n- 
[oo84] cxttsnnBi u>fc**\k3fc» 

4-fS l^fflSLT, 

»fl:t. ^^>n/t^?i««Sri2-ri. 01 (b) 

aA*tc«tx. Mdfi&M^gsH 

$ . «P*«3S:fl:-r4*«, «ia 1 x 1 0 >»/c m* 
ISLh. i l 9#4L<(ilxi0 1 «/cm*ffc4. ft» 

Mzxr>xi>mt>%\\ aEAociiMciefr. ««5 

*WMkS*i*OT. IWKtf8fTSi*IWtt«*TIMI:S 

i t:$BLT LthKc^X olz&£fZ>. 

[0085] zcomz LTJBlfiLfcttflCHimOJKi: 

lt, *S7^r. tc-tsyjyrmcQxtmtt-hb 

7 8 0 n mtfj5<0?fcfe3fc$Ta-r.5 . -r^fc*,, 
S*-y-fey^**IIBSil6. J>l>V»li, EL 

[0086] 01 (b)fcJi, 
ZtiX^Z. M\ 3fiK ffi&M *y&M>WIMt>ti 
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[0087] (H^JB2D 02 (a) fcjjc*\fc ? fc, 

a-r s i#ttA3*2 1 zm&ix. tmmmz&fi 

"llftL. *#A>*l*:£?UMte2 2fc**. 02 (b) (c 
»H2 2co«Wc. iKoyf^Jk^?LM M Jfv 

afgliSftt*;^ Hfcl x l 
0>«/cm2jaJL J:0ffiL<{ilxiO l5 /'cm*T 

IX. mm. ft&tili. fi/M:, SffifcSiE**!*] 

idraE-r * ^ t . zmtzmmziifiizm osss i t . * 
i tz%mx ui*>^va 

[ 0 0 8 8 ] 02 < c ) ttt, *fWttftetllWBP) 

timmumz* ofmmz M>#-fc tx&ftmz 

fc#T'£S. ^?L«<WL{±S«cwl±ffi^f,(i!^o±® 

{«*> 4. 5* £ A>tf ?&A I fc#£fc»ifft±ffi(!IA> A, i«aj 
f&. -TOR, *?Lflro?LeO^:S${ijttnm*^ai 0 

AtZX-yXmSLZtlltf. mh2 0um&.TXS>tM. 

mwft&tm*Wkmiii^mizw>h zt# 
x-$t>. 

[0089) CH»^lB3)B3 (a) izijrfXolZ, 
4f»l OS i JMSAS*3 1 SrfflSLT, *<0f?iB« 

T. 03 ( b ) (wijrf J: 3 lc 27lWa±{z&Kt: < fc 1 1 
«*>#£?l«J?«3 3£$lft-*-.&. m-fSBMi. *g 
fiS i . £t£AS i . MIS i , f)hUi. 

ft*. 

[ 0 0 9 0 ] El 3 ( c ) fcjR-f J: o tZZIlRmzftti 

4*y®J^rh. •t&i:^?L««3 204'(c. *nyf 
**?L«B 3 4 **T- * £ . it A"f & •< * V»±<5 



*ialxio»/cm»JJUi. «fc9tf4 L<lil x l o 

K&n®&n%£lz{i1[Mtf&<tZtiZ<r)X\ WcVt 
tTC S i flUAtfftTHMbS i CXfcLT Lifcfrnj: o 
tz&Mth. 

( 0 0 9 1 J C LTJNftl&KffttliMKttfe 

780nmftifi<^Nyt^lS-r*. 7*h* 

io^s^its. eii 2«, ELmttfmxmimt 
KBHr^e. «itf v p*a«|Ei 2 1 izuKituz 

^ »«L«f 1 2 3 5r#t i^KWB 1 2 2 1» L 

S. 1 2 7{iCC0JSm#^ii5#Ox-f^<0^v^?L 
[0092]«ffil 2 5. 1 2 6J±£fcfc£7L«jSffi<fc 

ffi^«LTt«tV% (01 2(c)). 2 
( d ) tzxct i o Xt^^y-v^S i « 

[0093103(b) tCJi. *«B8-C^*,ix4im»* 

fz. mit&m%iRi&r>xi$<>) . «*o«tat:^5-/ 

[0094] CHWB]B4)B4 (a)fc*tJt3t. 
41* S iJMHHHM l2r«SLT, -E-O^iSfl^^TL 
mt4 2-fl.. 0jt)TB4 (b) (Cijcf-i'il^fl.Sfl 

±(^< fc t, i m^miimmA 3€r^«-rs. » 

+*»^ffi:(aitfft.4. fc6V4i. MOSFET??<?)3R 
i t aiJ§$-^fi£tTL*-5Tt.«i?^V\ 04 (C)i^ 

^< fc t>-«<07C$£>f ^>aALTaA«4 4 
fi£-fS. ii7J15:afflS«^fflat«^fc'T'HIR-r*fc« 
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WalxiO'Vcm'fcLh. JOffiKttl 
x 1 0"/cm*T&$. SK^jaKlftSUcV^ 

mit&tt&n^iziM&mtziitn?. m. 
n-gx s i m&kxttuts i icsar lt l ifcfcu 

J: 3 

[0095104 <d) fc3S*Jt3fc» 3d*S»45t 

[0096] JKJ&ftS i £it«U;*£(ctt. HUSftS 
i <^«ffi»:{iSia»fl^^^rftt1»ftS i £Jgj£L*:<D^ 
StiOirhitlZbmiL^. it:. XtmWi. S 
i . S i £tt±fc»-f|;s iJBfcT&KLfciO. 53i§<0 

ZtihfttH-4Hz¥MXHti\mto%\,->. 
fELTIi«i^<a^£tt3A31«hTIS9£irti-£ 

[00 97 J ZHns i S4 2 +C9>f *y&AT' 

«lf 4 (04 (e ) ) . £fc£ftiBBi, UJLSS i 4 2 

/ mnntma mwwa&s i«) 4 3/ 

4 5<7>J;d5riaiii&*. 

[ 0 0 9 8 ] S £?Uf S i 4 2 ZMtmiZ&&t 

X-t>lim* hhMiffl&iZTil'a-frtiXXfiSBitefc 
^(i. Ay 7 r- K#Kfc* uiiA*. y 7 7- KJMlfcT 

zmnt:mGm<?yj?%<bi>i9mtm^x. &i\.n 

5 i 4 2^*£*S«j|^fc^- / f.y/LT£ft3£ft 

±ifii$*LfcJ: 5(c. £?IJIS i o)»*frflH«£ 

x oastos i ox-y^y^»rta«wt=^?L«s i 

<r)*-*x-j+>r?bZb1)^fcX'Kb . t>nm. % 
ISftS iJB4 3£flJJgXH>y,'\--i:LT£?l«S i 42 
*«»WMTI**-r&. 

[ 0 0 9 9 J fc£fc¥*ft«Sr£?lSr±»c^|£LTV>4 

jfUX-yf-y^fRf-flJUT. ^?LJ|S i 4 20A£-ft& 
x-yf-v^LTIMftttStM 5±«WMkLfc«BJM: 

JMK*Hl*MMMi4 3 £BfS* h •/ /<- fc LX£?l*S 



i4 2Srai«9f«TMs*f6. 

[0 1 0 0 ] 04 ( f ) Ktt N ^XMHiii^ 

[0101] S i #«IA£tt4 masseurs i £1$ 
ixmrrti. 

[0102] &«v*l &iits i tmntriz&vtt 

^fljrffRSrJBjfcU 04 < b ) U 

04 ( c ) - ( f ) tzjkztLixmznviix-tizb 

[0103] CH*S»S5D05 (a) tZSittXltZ. 

t-rs i *»fts^5 1 fciBSLT. ^(omm<^mm 

i&MUt5 2. 53-th. «^T05 (b) KijrfJ: 

5 4. 5 5?:^iS-r6. »«-fS§8i. #«fiSi. ^ 

fefts i . n&ns i . fts^tt. Mm. tt±wm 
ims. a&mmmct'^ipb&^izmtitii. *i 

vMi. MOSFET^<oa^flBt?:JgjSLTLioTt 

[0104105 ( c ) iz^-ti o izfmo&inmz 

3RSr-f^yaALTaEAJI5 6. 57$rm-fS. StA 

«2:«as!«^aaa=&- zx-w&th bm>h£m#m 

i&?Z4*>lffiVfcmmzmfci}ti%\i. to 
JSx^/mF-{±aALfcv^t=«t»j|^*»< £ J: •?£ 

5, »«ti£rtrfS:6*. «ial X 1 0»Vcm*iaJi. 
J:9»*L<Jilxi0"/cm*Tft*. SUWRe^ 

[0105105(d) KTjvfJ: 3te. 2ttco3d#S* 

5 8. 5 9bm-0m*cDmm<?>#2nMmfAma5 

•&*>-ii-s. ztiizx*). 3&<?)&mimiizte&-t-z>. 
h & \. Cleans <m& ^Ji$A5«afc>Tflfi») -a-*>-tt 

[01061 WttAS i SrJt»L/*^tCli. HtSAS 
i . S i £«c±£»ftS i RJr^L^tcO. 53S?F<0 
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[0107] iso^fctfjciR ixim&tmmitz 
^stathTSii^iyithz t i>sjtteret>h. 

[01 08] <k»X\ Pi£?l«Sifl52. 534>?H 
^^aA5it^fl5 6. 5 7T"»*£#*tt-£ (05 

( e ) ) . 2K0)£mtma. *ii-r*i^?ms i 5 

2*V>L5 3/ #^?LK»JH (M*.ff*ttAS iJI) 5 
4&v>l, 5 5/ £#»*5 8&V^L5 9<0i 

[0109] ?*>(;:. £?llfSi 52. 53£3HR«£ 

T. ^TLffS i 5 2. 5 30A*Mfliabeflasx7f- 

UrH*»#3i*-£. ±13*i£U:«fc?K:. £?l«Si 

«Wfc^fL«S i <9A£x.y +v?t $ c fc*'**T1igT& 
£. J&ISflS i«54. 5 5£0f&Xf»/A 

-t LT£?lffS 5 2. 53 £MmSXVt&-tZ . 
10 110] ft««|iNVfMI»»Llt£k»»ftUr^« 

ifeMttt&wtmMzHix s i nxv+>yamn 

Slvx^f^BfrffltYC. £fLSSi 5 2. 5 30)* 

a. m^^^m^mwms 4.55 zmsx v 7^- 
t lt^tlss i 5 2 . 53 zwm&xm&h . 

[0 1 1 1 ] 05 ( f ) fctt. *«w>^#s»*^ 
Sft*. 33*3£fc±t=#£?LK»IR. fl*.Cf*|&ASi 
9R5 3^¥iaC. L*»fc*-fc«M:Sft.T. »7XA 
^BS«(C2ft^K:^«$ns. Z?LX'$t> 

jit t »«(cffiffl-r 4 c t tfx-z h . 
[ 0 1 1 2 ] s i #efis*5 1 itnmnns i *jtt 

ettaiPHMfctffofctt. »SS i *^fi««s5 1 1 

ixmx'ti. h&wi, ttns i *m*tf 

t&$7lfraHte#JfiU 05 (b) {Zfr^ixhS^b 

i. 05 ( c ) - ( f ) (^$nsiecst f SAt h 

-it *HffiT'£ I. . fii. 5 8.59 liH-?* 

[0 113] (£«#S6) 08$-fiEoTSI!t^.»Bt6l: 
±r*^ftSiS«cl0 0$-BI»b£LT# 
TLffS i Ml 0 1 SMt5 (08 (a) ) . Z<Dtt 



£?LBfc* SJJ*li. fi*Ofrfflaffl*ftjumH5l 0 
umTX\,\ iJtSi«*10 0^*$-(8ffift*LTt> 

[oii4] ^jLfrs i (vmxm£i\,\x\i. Bi i 

*6 0 0$-ffljrfS. NSTt>F5rfig-CJ±=irV^. -f-o 

WtzmtLX*->ur)£j&.t:im ItzmXffKfbKcV 
tittbtttw 2*6 005:01 1 (A) Izi^tJioKc 
mmz-t 7f< yf-tl. HJ^g««D#lB#7 visto 
*NK6 04£&LTVvr. ig»fflfcfi<0««6 0 6j&<fc 
bilXto*). aH»i]E^8«ffi6 0 5{C«UTV^. 
[01 1 5] ZtltMlzm 1 (B) K*rfJ:oK. iE 
«ffi960 5' tS»604' £:frLT«(i£i:-Vti> 

<0«ffiffla> 6^?W<bMBi * . 7 v BftffS6 0 4 fc 
LTJi. -fi«l;IJi87 7i(4 9%HF) S-fflV^S. 

(h,o) r*&f!LTvKfc, m-vstrnzixz 
* { . ^^is^^x yf-^^tje-oXLiaoTi?* 

[0116] S«ffi6 0 6tCRILT«. 7 -yttiSSfcit 
( P t ) ^Wflv^fi*. IEfflloaflB6 0 5<WSIi- 

mzm\->t>ixz&B£ttmTi!>>ihtc\\tf^ ^mfmjm 

i*6 0 0-i-KXlZ*$tlfi:t!fAT. 7yfflkm6 04 
^^E^ffie 0 5tC*tiOT. E«ffi6 0 5<D3cffitt 
W7 -/ KiSfffftco^RffiJ- 3-r LX < t J: 

fcS i ^®fcfill<0xe^^-y+/nSJt*<T§iKH 
**«tfcH«*l£. ^?L«S i«<0»O*</h$<^i. BO 

y^/H£«^^oT < Scores. 

[0117] JJLtoA 3 1 LXmWLLtzZTL'B.m 1 0 1 
±t» ^TLffOHIiAS iVl 025-xf 
f&ZZiti (08 (b) ) . 

[01183 <?:V^T. xtr^v-r/WB 1 0 20SIB^ 
1MKLTS i 0 2 /Bi 0 3 (HHRft^tt) 

(08 (c) ) . iftlixt^x-v/WBfctfOTIg? 

^l*»*l* < fll5tL J ^<. i/i#fflcJDlR^(7)^te-&* (^ 
^'J^j/H) *»^<^r»3. SRtVnV 



(14) 



JfBPr^-l 6 20 90 



CCT, SiO 2 «l0 3Ji, soi&t&y&SMbl 

[01 1 91 Kfc1-4*£KfcRBJJ, ttO^-fr 

[0 1 20] .rofcfc. H&tfM^&A^O^CJ: 
•J^TLRS i JBl OlW+Kr^o^x-r^^v^S-ft 
5. #pyx-f<9:*:&^«i-r:*>1£A<0te, 01 lo 

■CSS. 

[0121] -tLT, Jhfe*ffi#iWt2ta:Xt^*y 

Tfrmzntzmm oot. ^mmtzhsiOi 

m 1 0 4 fcasjfc^t 1 1 0 . SftS 

fcl 1 0»iS iSfc&BiS-BHfc (SKSitfbSrStr) L£t 
O. 53S#5*. £M#5X. ft*3fc±£S i 0 2 
&miZi,<r)*:b'i)mft>til. ZZVS i o 2 «i 

[0122] Jjaffl£l£2tt<0S«S:&#L£?*KBA 
O^li-S (08 (d) ) . a»*ffitijfi«W4«*S 
( WilfttfliljiFtc ) SISlc* tXfi* o . 
[0123] M1tbittz1jttzmi:mxanE.-t?> 

[01 24] *LT#Ctt9£^*:««£g!^t$. 
AM 1 0 1 tfmk&fcZiiZ LX Li ojfc 9 . S«t 

£%tfbh. &{*:ttfc{i6o o~i i o o-aa&wff* 

*4. 0Uff£#3&Kl lQtiVE&fiyXX'hhi&^Z 
It. S i t^O»»3SflaSoav^>*, s 200iCgflE 

ixiio. KtsimmwxnxnxirrKto'^rs 
i 1 OOiOJ^fffl^x^f-y^^RRtoiB^tWi^iitf 

ftv\ ft-3T2ooxyaT«>aflrr*->Tfc«tttttf>« 

[ 0 1 2 5 3 * IX . fi%<yfimx\ #aif? < <r>±% 

[01 26] KCxe**5/rA**Wl 0 2*«LT 
S i 1 0 0 1 $n.M# 1 0 1 ^JSiRWtcBs* 

ti (08 (e) ) . COJ: 5(CLTSO 1 
ii*. 

[01 273 ®:. «±HWLfcIBIcT»f *ISt 

[0 1 283 ( 1 ) ZK'BJfHVilOft&nMit (pre 



oxidation) 

MATS i iB<0»»tSfL<0lBloac0Ji*«. ftnm~ 
Sl 0 nmfc^J&fcJtV*. iofcftxe?**'*^ i 

*£T. $*LM«»B£tt. flJHz&vilMfll 

w&Lx.wmxtt&fmthzttfx-sh. l*» 

U £%M±lc<i#$flJt4t|ftAS i Jf£x£*4fy 

-HRl0A<?5Ra[i:-f&^JS4tv\ ZVloZmm 
(rmcMt. »3B^H5\4'T'2 0 0*0-7 0 OiDDffl 
*. J:9ff2L<tt. 2 5 0iC-5 0 0 , COiaK'C^» 

[0129] (2)**^-^y^J!ffl 
**$J#£{i, 5fclCEP5 5 38 5 2A2&fB£*}H 
X . **£ffi5RTe9*^tc J: 0 . S i Moft4>iSrX 
#l (roughness) fcN&U 
S i JEfljWtetit^ t *SUs. **5JlCi3VvC t> . 

*wwi'm<-+^ttii!tt c t * . 

^^x^Si«mU?fc:fir^d^i:*«T&, d^fcgij 
(=^?L»s i fikoxvi-yyytiZ&izfthlxiso I s 

fttcft*-? -It XtT* S i«»Bg|? 
t=ff^p*S^-^y^J!i31{cj:-jTli. ^?LKS i S 
BS-W^SS iff^^-yny (mi gra 

fLOft^ffi*JB»3ft.jt«JI5Txt^^^ J v 
yps i HtoBaum&bii& b , J: OttaXMO^ri) 

WX-yf->'^at:tf^p^>»<L-^^( : j :o f{i x 

vi-yytzX 0^4^t^xtr^dp^;ps i*ffi$-^r 

^t^yt/l^S i«KJ£»L^*<o^nyfcJ:^^L 
BS i jB*>^xt^^ S/^S i *£»&8tl£tf 

101 30 3 (3y«B!R7)!e5ttBKS7$-09£fiev>ia 
09t:#Uc##<O^t>08t|3It.*-tOt<O 
li. 08<O|3Itt<7)gSffl5-aii?-r. 08(wjnl,*:<W£iiU 
T»i. UO^b$n«2tlt^Mc0>«iIU. S i 0,» 
1 03>S i 0 2 «104T'*o^*<, «&-f LtWB*» 

s i Otmx'bb,mit%< . ^< -k-t iocoe^s 

?L»S iJR±(c#A3ii&xe?#S'*/l'S i«l 1 0 
2*fflSr, S iSffci l l 0±C»Jft9tU:ltftlll 1 

0 4^MkteOo , i?-ti"St><0 (B. C. D) t. xf? 

* x+;us i Ji 1 1 o 2ffmmi:fmitLxm&UcWt 



(1 5) 



6 2090 



ftRl 10 3feB«:Kfl3!y!LTVvO:^Sigttl i i 

ommmD^ttf&hcD <e. f. g) Thi. z 

(01311 (2&Jt#B8) 5&tt»«8fc:ovvt\ 01 
0*JBtvCS9!**. 01OtcttUt##O3<=>08fc 
Ht#^tO{±. 08fcft«<DSffiS:3fcb*. ££T 

^7Xtff|l 2 1 OfcfflV^fctffcSWT-**. 
-WfiSat LTIi. xir*+S^*S i m 1 1 0 2 tif 
5XSflcl21 Okjtt0^i3*SSSa (B. C. D) 
fc. xt?*i^/kSi/Bl 10 2O£ffi£*gHkL-C 
«fi&£*l*:Kfl3l 1 1 0 3 J: l 2 1 0 K 0 

£-*r££!B« (E. F, G) #7jkZtlX^h. ZZX^k 

[01323 

[Uttfl] JHT. JW^jeitn*Wrc*JM£l¥M 

[0133] (mmi) 6 25*imtf>J5*£#r>*:Jt 
fiUlO. 0 1 £2 cm?)PS*>!>miNS*96-r ^f-g 
<0(100)4USflSi£ft£\ HFS»+fct50-CB 

[0134] Rffi<tfi^fK4iaT<0t OTfco*:. 
mSSa?*: 5<mAcr*) 
Sffi^bK^S : HF:RtO:<4%0H-l:l:l 
#0: 12(#) 
£?ISIS iOJiA: 10 (Aim) 
tfoiZ-f-f : 15(%) 

[0135] iXHi^*(0^7L®ffll(ClinjS®E 3 0 k 
eVt5xl 0 I6 /cm«<OHe + JXyZiZALti. 
KWC, iW««ciS:ItS«P8 5 0X:T8^SJ3!MiiSL 

[0136] £os*i=*fl? yr^wetBiatLfc t i 

&£7 5 0nmft£O*^<OSBfom&£flfc. 
[0 137] (Htm 2) 6 2 5/zmOJ|*^-5^it 
JSlaO. Olfi- cm(?DPS<06-f^gW ( 100) 
#IS.ftSigfc£2ttBjjgU lttCliHF»»it>K33 

[0138] BWM3«*miiaT<Ok *s 0 TA -5 fc . 
tStS&K: 5 (m A en-*) 

BffiflydtiSiff : HF:HiO:C^m(lkl:l:l 
■*H: 12 (#) 

^TlflS i 1 0 (Atm) 

.-KOvr-r : 1 5 (%) 

[0139] zwm&&iifmt t> 3 1 

Jo2«E3 0keVT'5x 1 O^/cm^He* -i* 

vSrftALt. act. zwrntonznvm}: ta i*w> 



SffiflftrSM^VfclOOkeV. 5xl0»/cm* 
TiiAU:. £«SL £;h.*><0£fc$*24>8 5 0X:T' 
8B5EKWIUIU:. $*>C3®£lTO««£3S*l, 

[0140] SiSfrfc ITOTMfc0ia»C«ff£WaDL 
ft t £ ^ . ^flJtfc LJt3£fcr{ifc& 7 5 0 n mtfiSO 

[014 1] (HitM3) 62 5Aim^ff*^-5fclt 
fifilO. Olfi- cm<0PS*6l^iNSc06>f yf-g 
W<100)4M£J|Si£fc£28cB«U lfciCHF 

[0142] l»»b«*fHUUTWi;*}OT*r>^. 
IESSiES: 5 (mA-cr*) 

PB»b£)SS[ : HF:H 2 0:C 2 H 5 0H=1:1:1 
•H: 12(#) 
£?1®S iCDfA : 20 Urn) 
sKDy'Tr-f : 15(%) 

[014 3] ^oroHKSSBft'MOO'CTllffia 
WfcU:. ;«MfcJ! i WJLOrtgJiJRK 

k t 3 1 tttf>Sttt::**4 *>-£anjS«E0 . 7 6Me 

v. i x i on/cm'TStt£flBfci£AU:. 

[o 144] <xcc:os*$:S2+i ooorri^fa 

MB£3 titztzvx-h ~> ft . 

[0145] (S£SfcW4) 6 2 5«mOJS*S-ftofcJt 
fifltO. Olfl- cm<OPM<?56-f>'f-gco ( 1 00) 

mtsfis i a^fcHF^^fckvcRftffcjfcHr^ 
ft. 

[0146] ISffiflyi^fcmTWfcfcOTAo*:. 

5 (mA-cri) 
»*fb£»§» : HF:HjO:C 2 H50H=l:l:l 

12(#) 
^fllTS i Off* : 1 0 (jum) 
!KDyr< : 1 5 (%) 

[ o 1 4 7 ] ; v&tzmmmwi o oxre 1 sra 
1Kb Lft . ^ <mmz i o znn s i <ofLorta{is»» 

^rai^itft. ^7L«S i±ttCVD(CheBical Vapo 
r Deposition) ft{C «t Om»BliS i £ 0 . 1/imlW 

[0148] 

V-X/fX : SiH 2 Clj/H 2 

^XcSat : 0.5/180 1/ mi n 

^Xffi^j: 8 0 Torr 

S£: 900 t 

^^ilJSC : 0. 3 jum/min 

[0149] <Kfc£*)S*0#?L»«l: t o 1 



(16) 



6 2090 



fflfCinaWBE3 0 k e VT5 X 1 0»«/c m»<OH e * 
l&aJHMMMsrvtJ OOkeV. 5xi o>«/ 

ms^8 5osrc8tmmmit:. &wr, mizi 

7 5 0 nmffi&oajfctfiaigSftfc. 
[0150J (ISii0¥5) 6 2 5*m*)£*£fc-,A:lt 
SUiO. 0 lCl : cm<DPWt>lM±Nm<r)64>'+® 
<0(100)JMSASi«**2ttffl*t. HFiSS* 

[oi5i] amim&mmTvbts or^o^. 

«a*JK: 5 (mA-cr*) 

tomitmm : HF:H 2 0:C s JfeOH=l:l:l 
■tiai : 12 (#) 

£?LffSi«gA: 3 ( Mm ) 
Xaisri : 1 5 (%) 
[0152] C<0£fc£ISfcSHa+4 0 OiCTl 1MB 

ftMTUkiXf:. £fl»Si±KCVD(Cheiical Vapo 
r Deposition) fcfcj: OJjifcflS i £0 . 1 SxtrnXt 



[0153] 
V-XiiX: Si^Clj/Hj 

0. 5/ 180 1/min 
tfXfEj}-. 8 0 Torr 

>a«: 9 50 *C 

&g3ME : 0. 3 urn/ m i n 



CO 1 54 J 34>fc> -KOie^^r^SiSSiaBfc 
M»ft(C«J: 9 1 0 0 nmOS i 0,flt^jSL^:. 

[ 0 1 5 5 J -*OS»WA<7)^?L 
WSCrJlfilttES OkeVT'lXlO'Vc m»*)H e 

[0 1 56] ISSiO, JS«(;:fflSL£500 
nmOSiO, **^U:£fc»*fci5:SSi«tt?) 
mt$mh£toit. SfttS^ft. 1 0 0 0-C- 2B* 

raosfeayis- u a* | }^^*«<7)«^ ^^^^ t 

He^3f^$-^A<r>«U^SfcfflS-r*{afif2 
[0157] -^H e 4 * L**^*;Sft(i 

[015 8] £ftSfcfflt=«o££?iffs i« 



£4 9%*Kt 3 o%m<t*x*tmi*m < 1 : 

5) TMiA,LWt>Wtev+yiri,t:. JUSAS i 

[0159] #*fljts i *m&mx?+yrmat 

fcfclttx (»1 OASjK) fiXflLhUft? 

[0160]£«|«. SiKftBLhCO. \utnm 
»**->fc*IHfcS i $n,ffs i cos 

[0161] isairaiaugc * iBrffism^*. s 

[0162] (^W6) 62 5,umOJ?«i$rft->>tit 
ISSKO. 0 1Q- cmOPS*>*ViliNg056>f 
tt<100)J|t|ftASiS**2ttfl)SU HFJg«* 

1016 3] »»b*fttfttBT«fca>)T*-9fc. 

5 (mA-cr*) 
Bffift&SS : HF:H,0:C : H 5 (W=1:1:1 
■«>: 12(#) 
£7LRS i tf)£«t : 1 0 ( 
tfo^r-r : 1 5 (%) 

[0164] £aSfr*KSSB*W>4 0 0X:-Cl*||| 
BMfcLfc. iORffcfcJ: 0^E»S i OAansuJHN 
ft*TI*hilfc. £fl,ffS i±tCCVD(Oieaical Vapo 
r Deposition) ftfcjt i * 0. 1 



[0165] 

V-XitX: SiHjClj/Hj 

0. 5/ 180 1/min 
#*flE?J: 8 0 Torr 

9 50 r 

JfcJIiSS: 0. 3 ,um/ mi n 



[0 166] Sfcfc. C^Xt^^^/US i«Hffi(c 
JfilMfctCj: 0 1 0 0 nm<7)S i OTMiBtiLLtz. d&L 

£tlDart£E5 0 k c VT5 x 1 0'«/cm*O£iiAL 

n:, 

[ 0 1 6 7 ] 1SS i 0 2 famt . «WflSUr5 00 
*Bk«r«*i^*>*. ttttS^ft. l 0 0 0-C- 2B$ 



(17) 



ftRH^-l 62090 



ftV%^KMzm8 Lfc£?lfllalSAI J 1 ~9 u mT 
[0169] *<r>®. HmmM&'>t:&1lKS iff 

£4 9%nmt 3 o%mwm*.t<r>&&WL < 1 : 
2) ximA,i%#e>mx-ri'yrti. sm&s i 

Ux-v+yfZtvfWO. *tSftS i £x*,f- • 

[0170) i&HMS i *!Sfttf>i$X r^^WKfc 
v^t*x>y?-y^a«ii % ffi*>Tft<. ^flfcflox? 

f-y^aaEtoasyttii oHUitctaL. mint 
mizmz^+y?* (»i oahs) *iHffl±*ag 

[ 0 1 7 1 ] S iBftftJ:£0. ljumOJ? 

as i «*>K#£ffirt£ffil;:ooT 1 0 0£*ffl£ W: 
fcc:^ BWO^HSfirt^^aAfcLfclTClil 
01 nra±3nmT*-5^, fc%4*Vi£h1cLti:\^ 
*t'{ilO lnm±7nmTI)0, £7lftSi0»J**0> 

m e> r> s mmxm ftm<%<t i x » i z t s 
*ut. z<?m. *m*Ti i ootr?ftwi*miait 

[0172] m&s i Hn&ma zm=F-mmm 

Xftm LtztZb. 5 On mfc<0««Ttf>¥%2 JRffl3 
\i&£*0. 2nmTa»?tl!t$*tT^*Si'>x/\i 

twz&mmtoztix^&zttmmtvz. t 

[0173] Hft£S i »fcW3Btofc£7LffS i *>4 
9%#i$i: 3 OXjlMft*X*J:0a*tt ( 1 : 2 ) X 

«flt lt. swurs utasuy+yrzti. %±iz 
m&n. nv&TUMttbT.mz&x-thzbwxt 

[0174] (3WIW7) 6 25*tm«)JS*fc|*-9fcit 
JRffiO. Olfi- cm<0PfEftSV^iNS<05^ >Ht 
c>(100)*|ftASlSft*2ftJllSU HF»«+ 
fc8i»TI»Wlyft«tfr-»;fc. 



1017 5) H«lafi*m4JaT«)i:*J»)T*->fc. 

5<mAcr*) 
»»McJg« : HF:H : 0:C,HsOH=l:l:l 

12<#) 
£?IKS i <7M* : 10 Um) 
tfo^r-f : 15(%) 
[ 0 1 7 6 ) v!03S**«*£Hft+4 0 Ort 1 SIS 
K-ftbJt. £*>Kfc£J: O^RS i OJlOrtSJifcK 
ftBtX'WhtlK:. |^L«Si±{CCVD(Chewcal Vapo 
r Deposition) ftt X 9**&fiS i £0. 5 5xtmXtT 

J»i*$J:*±2%0»jrcfc*. 
[0177] 

V-XijX : SiHjCli/H, 

0. 5/ 180 1/min 
#Z&1: 80 Torr 

iSS: 900 X: 

0. 3 Mm/ m i n 
[0178] Sfcfc, C^Xt^df^A-S ilJlffit 
fSBMfcfcJ: 0 1 0 0 nm<OS i OiflfcJBfiKUS. 
[0179] at, £*l4>«0d*>. -;frO£#«7>*0£ 
fl.M&fcS'f *>*WSXB. lOOkeV. 5X10 

[0180] us i o, mmt . mzm&Lt&sm 
tobtchzmw^mzttLftimTyx^zmi 
&to&bit. mmsitttk. 200*0- 2n*ra*> 

sbitt: ^x/N^Brt izh ixmwxmzz hizmniz 

[0181] **'f^>aEA5:L^*>o^S*{i 

tut. L*>U ^fl$^?t^7iao«^JR»[L^t; 
-»Tli#eASi«(c^5-y?*«2IA$ilTV^ 

[0182) 3K<cfflC«o^^?LfiS i «£4 

9%*l!t 3 0%aS^bJc**fc<Ofi^« ( 1 : 2 ) T 

aK^t^^iatRxyf-^^-fi. msks mxy 

WflkLT. ^7L«Sili3$1Rx»/f-y/$ii;^(= 

[0183] miitis i JMSftoisxvf-^aHcfc 

^^/iUStcoaMRlttil OHlttctaL. 1%$J[M 

mtzmixv+yrM. (»i oas«) tii^±ii« 

[0 1 84) wOttIL S ilMfclSLtKO. 5umnm 
fi-i&itzim&S i **^«T&^. «&3t3*UtiM$ 

as i JHoKWi-as^ffi^v^T i oo Atrnzttz 



(18) 



8&WF9-16 2090 



01nm±l lnrnTb-ytz. iTOSL *#4»T1 10 

[0185] smsks i rnnzmz friifla^aaa 

tix^izt trntzztuz. * 
tz. xe^df^^;ps immmmzmis.izKx 

(oi86] si m*mzm->t:&iins i tzumvc 

VD (Chemical Vapor Deposition)^ J: 9 £8 AS i 
£0. 5 5;umxe:?*^-r;l4S£Lfc. Hc£*frliW 
T<0ifi9T'J>*. RWifcJ:*±2%<0»«-C*3. 
[0 1 87] 

V-X/fZ. : SiH 2 CJ 2 /H 2 

0.5/180 1/min 
tf^fffl: 8 0 Torr 

jaS : 900 *C 

0. 3 Am/ m i n 

[0188] znws&s ijam&xw$g.txfm 

xl 0«- cm*-CJ>9. C'OSWilft/'. 4*>i£A. 

[0189] (H»«8) 6 25vm<nm**ft~>tz}t 
JgffiO. 0 1 «• cmc^Pfii>iVM±NS<06^yf-g 
O(100)4»efiSiSft$-2t5[«SL. HF««* 

[0190] nmnoi&smmTntii otfcot. 

5 (mA'C-i) 
fSffifcjSiSiS : HF:H 2 0:C,^0H=1:1:1 
BSE): 12(#) 
£?LffSicDJlA: 10 («m) 
tfOj/r-f: 15(%) 
[01913 £*>S*£fc*»ffla+4 0 0XTC1 

imX-Jtbtlfz. ^?IKS i_tKCVD(Che«ical Vapo 
r Deposition) ffiKJ: 9*ISflS i £0. 1 5*tmXb' 

W«ijJ:-f-±2%0««TA5. 



[0 1923 

V-XtjX: SiH 2 CI 2 /H 2 

tixm*.: 0.5/180 1/min 

tiXK-y): 8 0 Torr 

>SK: 9 50 *C 

fi£#tt8JK : 0. 3 jum/ mi n 



[0 19 3] -KOXt^S-x-WUSilemfflK 
S^fcKJ:>) 1 OOnmOS i0 2 IS£J&£l£. 

[0 1 943 <KK.rit<i>03 *>. -^OSttcOA^^n. 
WBKHe-fsi-VjrflOjSlgffl 0 0k e V. lxiO" 



[0195] RS iOjflUBBi, McJBSLfcSOO 
nm<0S i O t mZ%!&.ltz3mmkbteh S i 2fc<0 

owm* uz. m$i*tt:<;xj\£.wmztiixm 

28W>£f*A<5g££#*L*:. MfiLfcffii-iSBKcM?? 
[ 0 1 9 6 ] H e L$r*>-?£S*ii 
-2STJi*KftS i«t^7-/73WiA$ftTv^ 

[0197] n&mmizmitzziiMs i a 

£4 9%#Kfc 3 0%SK<fc***i: ( 1 : 

jix-/^-y^$n^=s9> mas i *x-/?- • 

•vT*>*mfc LX. Z1\MS i ttaHRxyf-y^S/u 

[0198] S i JftgJtottx 

^-y^SStOSIlRitUlOHAJitt^U, #£?L« 
■C»t*X7f-^» (SI OAfiflE) liHffl±j*« 

[01 99] w<0jg*, SiKflJS±l=0. lximttJ! 
**»->fc*B*S i Biffi&X'Ztz. ttj£3*ufc*tt 

b b b s i jbodjkj? tmn-zmtz-o^x 1 o ojS£»£W; 

Jil0 1nm±3nnrC&otab«. ^'J tfV&A 
SrLfrvvrciilOl nm±7nmt*^ ^flJTS i 

OTUWitfc. -f-LT, *SS*T*1 1 0 0iCT*MHit 
li$ISJJfcL£. . 

[0200] ma&s i «o«ffiffi$ Srnmafissba 

■ClWLfcfci*. 5 0MmfcO88T<Wj2*ffl3 
lifcj:*0. 2nmT'jIttmiE£ftT^*S i^XAfc 

siitiiiffc^jwaBi«A8*ir*j^-f. 

xtr^+^/PS i«*Bfc:lMJIt«SL«r<T(.H 

[0201] mizs i sfMcao&HLiis 1 1 4 

9%?IB!i: 3 0%aK^bjc**kOS^?S ( 1 : 2 ) T 

+>7$ti-rm') . **sfts i ii. 7 f • xh-yro 
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[0202] (Wm9) 6 2 5*tmcoJf*£fc-»£lt 

fiaso. oi a- cm^>pa*sv>iiNa<o6>f>f-g 

<^(100)miSfiSiS#:*2ttffl«L. HF»a+ 

[0 2 0 3] EWbS^iJaTOfctJOra^fc. 
%{g$J£: 5 (mA'Ci-' ) 

MMbRMt : HF:H 2 0:C2HsOH»l:l:l 
B*H: 12(#) 
^?UffS \<7M*-: 1 0 (jum) 
-IfDy'r-f : 1 5 <%) 

[0204] c<DS*£BaR8g*«Mooxrri*Ha 

flJTcafcfi*:. £flHS i±fc:^?L»s i±l:MBE 
{Molecular Beaa Epitaxy )fcfc«J: 0*«fAS i £0. 5 

hi. nummx* ±2%o»*-e*>*. 

[0205] 
l5£: 7 0 OX: 

: IX 10- 9 Torr 

0. 1 ni/sec 
S«: 950 t 

0. 3 um/ m i n 
[ 0 2 0 6 ] 3 lOXtr^i-wPS i JB£Bfc 
»«<bfciOl OOnmOS i Oi*£i&j&U:. 

[0207] ftccfc&o 3 *>. -unm&Txnm. 

SffltHe<?|-y5-JlfiS«ffl0 0keV. 1X10 17 

[ 0 2 0 8 ] US i O, ISffit , ncfflZL^ 5 0 0 
nmiOS i 0 : flfrJ&Sl*: S i £fifc£ 

fc*. tmzittzik. 30 ox;- 2i^tacoaw?ffl^L 

te9£4*^2tfcWx^£*ft^hJE2f- Jr . y ? 
?x;vo±ffii:*¥:fr|6H::tto»5. JJSr* 

[02093 tot*, ms^am-iti^n'ss i je 

£49 %mi 1 3 0 OS^fc ( 1 : 

2) TlKJi^&A^aiRx-yf-y^-fS. JUfSfls i 
(ix yf-y^^TTtcsO. mftS i 5-x-,^- • *h 
•ymmtLX. ^TLHS iJiSiRx-y^y^^fi, 

[o2io] i&Tijrs i «t*Aoitx y+vrmxzfc 

■fctHtax**^! (fti OAISJK) JiHffl±iE}g 
[02 1 13 SiBMULtfcO. lumcom 



AS i JiORJf £ffirt£ffifc^v*T 1 0 

01 nmtSnmt*^ **4 *>i£A£ L$r^ 
^rTttl01nm±7nmT*0. ^?L*S i<0fiPW5 

*lt. i oorTSMaa^miait 

Lfc. 

[0212] *&AS i «osffis?$r®^ra^sa« 

TMLfcfcC*. 5 0jtmft«>mrc«>¥Jfc2JlK3 
litSXtO. 2nmTlftttlK(*lX»*Sl?X/\fc 

t&K. s i «fc»i«ffe^efi^iisiA*iiT*ife-f . 

[0213] M:s i mkmz&itz&l'BS i &4 

9%mt 3 o%jgKflyfc**t ( 1 : 2 ) r 

i lix?* v^imrar) . JH&AS i tx»f • a 
hvromut Lt\ $7L«s i ttgftxy*:^ 

#i. *£fcH*3*U m^Stfrf *IgtcftA-f S 

[0214] (SSft0ll 0) 62 5*tmtf)£*£ft->rt: 
ItfiJaO. 01 £5- cm0>PS&SUiNg0D5>f >-f- 
S<O(100)*tefiSiS*Jr2tfcffl*L. HFjg» 

+ftaiv»rii«b«tff-»fc. 

[0215] PMMaSftfHUaTOkfe OTJbofc. 
«SBBBE: 5 (mA-cr" ) 

: HF:H t O:C 2 H50H=l:l:l 
«H: 12(#) 
£?L®S i £>Jf * : 1 0 (») 
#n/f< : 1 5 (%) 

[0216] £<0^*K**fflSW>4 00X;?lBaa 
■HfcLfc. £*5»fcl£Jt»)MlKS i <^)?L<Oi*3»(U»i6 
•flJjT'JSfcto:. ^n,»Si±{CCVD(0)erical Vapo 
r Deposition) ifefcjt 0*»AS i fc 0 . 5 5^mXt 



[0217] 

V-XfiA: SiHjCIj/Hj 

^fiEfl: 0. 5/ 180 1/ mi n 

fiAEfi : 80 Torr 

iSS: 9 00 X: 

fi£&aU8 : 0. 3 jura'/inin 



100nm<OS i OjJiS-^figL^. 

[0218] »:tCw*l^O-5*>. -^«7)3«*:OA<0^?1 
SffltC** -f^-ySrilDaiaEl 00k eV. 1X10" 
/cm*TaA.U:. 
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[ 0 2 1 9 ] 8S i O, JI$Sk jfttCffl£L,£$ft£* 

Sfr^iTtf. 20 or- 2^ra<^» 

[0220] -E-<0», 3£ft««:0IC«o^^7L«S i R 
£4 9%#»fc 3 0%a»"ffc***fctf)fi£» ( 1 : 

2) ?&ii/ii,%tfh&mx-yi->r-ri>. m&s i 

to22i] mints i m^s^m.^^>mizit 
^y^astoatiuttii osjyxtcisiL. 

*fcUlt*x v ^y/a (ftl 0Ag#) USWLLSSffi 

[0 2 2 2] £08*. 53S£tt±fcO. 5i»mOJK» 
£ft->*:Ji!*SftS UBm&TZt:. BllLZiiXm& 
S i «<0)KWtSDrt±ffifc:ov^T 1 0 OtiimZltz t 

1 nm± 1 1 nmt*ot. Z<T>tk. **4>T1 100 

[0223] 4i£AS i BOfUBfflS SrKffiSttSSIS 
X-mtLtzbZb. 5 0ximftcO»«-C<0¥%2ftffl3 
JiiJi-tO. 2nraTa5SH7ffi$ilTV^Si^x/st 

fc. xt^J/^S iJMHBtiMUI«r»«L«f<T 

[0224] (lUlffllll) 62 5j*m*)Jta*ftofc 
JtfiffiO. 0 1G- cm«)Patb&iMiNfi05'f yf- 
SO (100) *ttfiSiS**lttfflSU HFSffc 

[0225] WMaR*fHiHTOk« 

[02263 

5 (mA-cr* ) 

: HF:H 2 0:CjH5 0H=l:l:l 
B*ISJ: 12 (#) 

^TLBS i <7)/?A : 10 (i/m) 
#Dyf/ : 1 5 (%) 
[02 2 7] w^£#£K£#B354'4 0 0K;-eilSI3l 

HMVWbMz. £?l»S i J&MOCVD (Metal Org 
anicCheaical Vapor Deposition) 93M£fiG a 

A s 5- l/xmiW^v't/UKgU,:. *«*fWiJaT 
WifiOi L/C. 
[0228] 



V-XtiX : TMG/ A s H 3 /H 2 

1fX&fl: 80 Torr 

fflft: 7 00 *C 

[0229] <Kt,:OS#<0£?L»«CH e A 
SWElOOkeV, lxl0>«/cm*T&AL£. 

[0230]SGaAs«aiJ5fc. JS'JfcfflSLfciftS 

ft. 2 0 0-C- 2B$fSJ^MMI$-L. tt'5-&;btfSUS«0 
[0231 ] *«t*. ftlff S i JlOrtScoBHtlR** 

irci**LfcflL £?L»s i * 

x*-U y «;r S > + to^f-3-;P+*(l7Bl :3g:8alO 

It*) 

1 1 0*C 

TXyf-^Lfc. *ef B GaAs{iX.yf-y^§n-f 
(cat 1 ). HfcfiGaA s fcx?* • XYtya$mt I 
X. «WSil4Wlx»^>^$iu X&CNtiftti 

[0232] JjU&ftG a A saBtX-yf-y^SfcfcVi*- 
Sxvf-^^TMBl. ffi^Tfi<. XHJzSK?&S|| 

[0233 3 SigftJitl/zmOJSASrfc 
ofc*ISftGaAslB3WeaT'*fc. £3Lft S i 4>jMft 
X-yf-y^lci b JVttflG a A s JIICUfir^XfttiL 

[02343 Sa^^atSfCi: S»rSi|g£<DteJi. G 

a a s PuziiMftKeu&xmmx^tixti^-r. a# 

0 . MIMUiOG a A s t PJ&£f£ST'£ fc. 
[0235 3 (gJtflll 2) 6 2 5^m<0SA^$-)yi 
JtiBtO. Oin- cm<r>PSfci^iiNS<05'fy^ 

soss 10(100) mtsfls i h Fmm#£ 

[ 0 2 3 6 3 PBfi^tliElfemiiaTOkfe *)X'*>r>t:. 
[0237] 

«SSffi«: 1 0 (mA'cr' ) 

ffla<ht£^fff: HF:H 2 0:CjH 6 (51=1: 1:1 
«H: 24 (#) 

^?LflS iOWA : 2 0 (/im) 
.-Koi/x-f : 1 7 (%) 

[0238] zcnm^ntmm&fs^4 o ox:-c-2^ra 

<fcJRflfi3*lfe. ^?LSS i ±KM BE (Molecular Bea 
n &>itaxy)^t=J:»)#teflAl GaAsJrO. 5*tmX 

[0239] %C wOSficWLirflCH e 4 *>*HD 
jS«E100keV. 1 x 1 0 1 8/cm 2 TitAL 
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[0240JKAlGaAs«*ffik. MfciaiLfc* 

imz-tt:®. 50 ox:- 2&tW)!mm*i. aso* 

*7LKS i fcMMgW-cxrf-^Lfc. JjHSflA 
1 Ga As{iX.yf-^§n-fta>). #*SftA 1 Ga 
AsfrX-zf-.^^TfltrafcLT. £?l«Sitt» 
KXyf-y^Sfu HISAA 1 Ga 

As<oKx»/^^au^^^*x-yf-y^^|«{i % s 

[0242] tiyXm*±.lZ0. 5um<nW- 

*£8ofc4L8flAlGa A sjf 
S ic^atRx-z^^^JroTt^BAA I GaAsI 

fcttf!MHiattr*»->fc. aa«^aaan«ksBSiiR 

AlGaAsfl&Uff&MJIttiMigAS 
ftTfc fe-f . *»«WMfcWB»S<tT ^4 £ t MOB 

[0243] (HJIH13) 6 2 5**m«>W**ft->fc 
itJStitO. Olfi- cm<0PS*4^{iNS«0HB5Bfe 
*>64:^g?>(100)iM£ftSiS{*£. HFJgiS 

[0244] MftKSMWiJ*lTOl:isOTft-»fc. 
[024 5] 

«aaffi: 5 (mA-cr* ) 

MHkJ&HK : HF:Hj0:C J H; > 0H=l:l:l 
"90: 12X2 (#) 

tfUTSiagA: #1 0 Urn) 
#05*?*: 15(%) 

[0246] £<o3H**k*8bsi+4 0 o-crmra 

(Cheiical Vapor Deposition) fc£J: D*M£ftS i fc* 



[0247] 

V SiH,Cl,/H 2 

0. 5/ 180 l/min 
tiXfrh: 8 0 Torr 

fig: 950 'C 

J££j8SE : 0.3 Aim/ m i n 



[0 24 8] S^K. ;0)ie^yt^SiiSi8C 
*S?-TfcCJ:0 1 OOnmOS i 0 2 fl£ JBjfcLfc. 
£ Ji60MI')$?lJrc:*ft'f *^£;&DjS«E 10 0k 
eV. 1 x 1 0 19 /cm*Ti£AL£. 

[02493 ttS i O, IMmk. JMfcfll*U:5 0 0 



00-C- 2*H*)flMtU.ttD*i7«t&£*-3fc 

[0250J **>t*. £?l*SiJB£4 9%#|*fc3 0 
%3fflMt***fc<08£» (1:5) TJSiiX,L**<4> 

JUTS ifcMHRxy*^^. Shjt. 

[025 1 3 $$?urs i wtaoitx< r f^jS(^ 

Wcfcttax-,^/* (fti OASK) tt$BB_b*l8 
[0252J"f«rfc%. SiKflJU:K:ijini«>«a* 

*-9fc*<iASi«ft»2ttPWfc:»*T*n:. £?IBS 

i ofiftx v-f-y^fc «t ,t mums i mizitmx 
mta^tii. m&z*mmzz.i>mwm<7>m. 
simzitmt:zttig t >mim\zhxtie>i'. mtt 

**S^JUS i JI«BI(cftflfl!*»£L&< T fcPWW) 

[02533 (3SittH14) 62 5ximOJ5*£ft->£ 
ItfttiiO. 01Q- cmOPgfcSmiNffl<054>'f- 
&a<100)4USASiJMcfr2ttfl»U HF»« 

10 2 54 ] IWfl3**ftoBTOfc8 9?*->fc. 
?cSSBS: 5 (mA-cr* ) 

SftfbSffijS : HF:HjO:CjH50H=1 : 1 : 1 
«HB : 12 (#) 

£fl«Sitf>W*: 10 (/um) 
.■KnS/TM : 1 5 (%) 

[ 0 2 5 5 ] Z<r>£foi m8mtH+4 0 0-CT 1 «M 
■MfcLfc. w<DBHfctc«fc O^fLWS i <0JlortS(i£» 
&RT«*>*lfc. ^?LffSi±tCCVD(Cheiical Vapo 
r Deposition) jfcfcj: OSU&AS i £0. 5 SjumXt 
J^+A-JMLfc. XftRftttJaTOjiOT**. St 
JI<ifc<fc*±2%0»«T'l>*. 



[0256] 

V-ZtfA : SiH : Ci 2 /H, 

#*9tt : 0.5/180 1/ mi n 

tiXBJi: 8 0 Torr 

<SK: 9 00 *C 

j££j£JK : 0. 3 /im/ mi n 



[0257]$4>{2. roit^ + ^S 
ffilBMCCJ: 9 1 0 0 nmOS i O t J|&XMlU:.' 
1 0 2 5 8 3 mzztlhcoo 

%W,Zim i 4*vl:WaXB.\ OOkeV. 1X10'» 
/cm^tliAt^. 

[ 0 2 5 9 3 §£S i 0 2 JB^iit % JJfl(cl8SL^*«W 
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fcSL Sfa£;b€. SStetffcSL 2 0 Ot:- 2B*IS!cO 

*mw*u as'j^ij^Mtoiasiiij;^^^. act- 

POMS i *±4 *V&A L£{g«TZ#«P}$*i*:. 
[0260] -:frO**>f f >i*A£ L**»ofcSfcli 

[0261] -eoa. 3»$«f*ciaicHr>3t^7L»s i m 

£4 9%#»fc 3 0%»K4fc***i:tf)»£» ( 1 : 

2 ) tuttixt^^ai^x-y^y^L^. m&s i 

{iX-y^^^fl-ffca'}. #*SiftS i • *h 

[0262] #£?Lff S i JjMS,fftf)&x -yf-yrftfcfc 
v^Sx-y^y^jSSii, ffi»Tffi<. *AM0Xy 
f-^2«k<oa*U0il O'JSLtCtJiL. W^fLfi 

a^fcftsxy^-y^a <8i oa&«) tt^miaag 

[0263] SilMJUifcO. 5/xm<0J5 

ftS i JI«5K££a5f*j£ffiKov>T 1 0 0££ffl}g L£ 

01nm+ll nmT*-7ft. *fR*Tl 1 0 

0rT»«ui5:l^|SBtL7t. 
[0264] m? B S i HcOSffiffi? frSFPIStttSaS 
T1¥«L££ 5 0xtm«<O««T<VF^2«fflS 
JitJi-f-O. 2nmt'aj^ffi?itT^SS i^xyNi 

fwt*->*:. at. m%?m»&iz£&mmmm<?) 
[0265] Sot, s i wuusmiwa&iM s i 

[0266] 

# s-s^-r & ^ k t^&x-b & . ?*ch*>, tomtit 

I 0 2 6 7 ] *$"E<0^fl^cO|«t;tfi£tt. 
Stt^ SiRtt J: < £Ofl*:lfc£f 6 i t Sfc 



fi^TflHittSftttSr^-fs S i JNfcMfc* v Wte 

9A<. »SW£ifc*«T&S. far**. SiHtSA 
■tf£IM±C3Bft$*ifc S O I ffit$-«W<7>*!j-Ht& 
<. lfri>. &8**)&<®hZtWX'Zl. L*»fc. 

1IMftiPUflt>^W:*>. B!RttJ:<£?lffJi£Bs£f 
ff^«*f SCfcCi 9Stf S i Sftfc LTffHffif * 

[0268] *mffi^m#m^<7)mtumn. mm 

taS i *«.vMi^?«»it £ ««djiefi«5:»i7£T. 
^-tt. 3^N<0ffifcfcV»T^lgL^ 

[0269] 4ftB*>43Mk£ftt: aSSUfctfl* 

-ra*. ffiftT<wi^<sai4?:%fssoia^*£ 

[0270 J ifc. *«B8<W«*S*0»a^S»Cj: 

uz&tfL-tiztffx-zh. 

[0271 ] tt:^ 4* y&x<om<mmizmnm& 

ifz o LttMz&xMnm&mt&m&ztix^b 

*^tt>. ^7L»flie«co«8»iS»5fiJK*«A-yU^s i tit 
*T*Sv*rt:ft. «MI»K?UHi4>TX£f SOT. ^ 
^7LS#«*S i mz? v -y ^arfc'or^-^atff 
(CIS 9 £4rtbtZfcO£tt£#«f & i fc & 4 . 
[02 7 2] it. 4*>ttA««fcttyy*y:/*'» 
*WFK«i«HELfc«^K:t. >ffy 
i£A^«t=^^5ry-y ^ U >ritzcr>hlz&t)£bit 

[ 0 2 7 3 ] t tz . JUSff hMW&Utm*w>4 *> 

&\ztifzmmzmfeztixu?><r)x\ mtiMo 
as i tiWiiiZtiztiftszim-mz? ttfx-z 4 
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tan *mcommm<omi.m^-mmmt 

£jttf>0>85S0Ti>£. 

[02 ] *mnmm*<wmjLn<r)-tt&nwt 

[04 ] ^m^^vm^imjM<r>-^iwm- 
[05 1 *mnm*mt<?>mim<?>-mmwt 

£*><o85S0r*£. 

[08 ] zammei&mtomtnimxmimmx' 
hi. 

[09 ] mm^itrmmm^mxmmmx 
hi. 



[010] IS*i^S58O^fte#aO«*IS*i*t0 
[011] nmjtL&ffltt i®?hi. 

[0i 2] «3K»7^)»ais«-^0rj>4. 
[«^wai»] 

11.21.31.4 1.51.61.71,100. 
600. 1 21 Si£ft 

1 2. 22. 32. 42. 52. 53. 62. 72, 1 

01, 122 MWSif 

13. 23, 34. 44. 56. 57. 123. 127 

^Dyf < \ ^&nn s i m 

33.43, 54. 55. 63. 73. 102, 110 

2. 124 n^ism 

45, 58. 59. 64. 74. 1 10, 1 1 10, 1 
210 

103. 104. 1 1 03. 1 104 SiO,Jf 
125. 1 26 

6 04 7yR»ara[ 

60 5 IE«ffi 
606 fLW& 



[01] 



[02] 



b) 



,21 



M M U 



(b) 



^11 



(b> 



M M H 
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(25) 
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[09] 



101 0] 



100 



100 



, nca 

-100 



hob 

1 108 

too 



.100 




1MB 
1KB 



100 



~101 
-^1102 
-~110l 
1110 



^100 
101 
HOB 

11 to 
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[011] [012] 




